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. #2) SOV/76-4-2-21/40 
AUTHORS; Babko, A. Ka, Dubovenko, L. I. 
ements, | 
TITLS: The Oxalic Acid Complexes of Titaniun (IV) (Shchavelevokig- 


lyye kompleksy titana (IV) ) 


PERIODICAL: Zhurnal neorganicheskoy khimii, 1959, Vol 4, Nr 2, 
pp 372378 (UssR) 


ABSTRACT: The production conditions of the titanium complexes with 
oxalia acid in an acid medium were determined and the 
composition and stability of these complexes investigated. 
Physico-chemical nethods were used for investigating the 
oxalate-complex formation. The absorption spectra of the 
titanyloxalic acid complex in the ultra-violet zone were 
recorded and it was found that the absorption maximum is at 
213-220 Mu» The composition of the complex was determined at 
a wave length of 213 mu by the method of isomolar werigs, 

It was found that at pH § 1 titanium and oxalate ions form a 


complex of the composition T10€,0,. Upon increase of the 


PH value of the solution complex anions are formed, @. g, 
Card 1/3 T10(¢,0,) 9°". The dissociation constant of the titany lmorio~ 
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30V/78-4-2-21/40 
The Oxalic Acid Complexes of Titanium (1¥) 


oxalate complex and the stability constant of the titanyl- 
dioxalate complex were determined. The average values are as 


follows: 
er [rio**] fc,0%7] 


4 =] 
K = = 205010 = K 
T10€,0, 100,04) 1 


Fe eu 

i210C,0,] F204 ] «aan 
bod i 2— * 5210 = K., 

[ti0(e,0,)5 ] 
The complete disseciation constant of the titenyldioxalate 
complex ia: 2+ 2-]2 
K br10*] [e077]? K..K 1025014 ~10 
bal 2) bad 1° 2 Saal e 5. 0 
[ri0(¢,0,)5 ] 

The conditions of precipitating the titanyl ion in the form 
of titanyl hydroxide in the presence of oxalate ions were 


determined. Titanyl hydroxide precipitates from the TLOC 20, 


Card 2/3 solution starting at pH~3. If the excess oxalic acid 


K. : 2- 
T10(¢,0.), 
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. Bere S$0V/78-4-2-21/40 
The Oxalic Acid Complexes of TMtanium (Iv) ae is 


is fivefold titanyl hydroxide does not precipitate before 


pH>5. There are 6 figures, 2 tables, and 6 referencea, 
2 of which are Soviet. 


ASSOCIATION: Kiyevakiy gosudaratvennyy universitet im. T. G. Shevchenkc 
(Kiyev State University imeni T. G, Shevchenko) 


SUBMITTED: November 22, 1957 
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5 4130 
AUTHORS: = Babko, A. Ks, Dubovenko, Le I. 
TITLE: Oxalate Complex Compounde of Zirconius! 


PERIODICAL: Isvestiya vysshikh uchebnykh savedeniy. Khimiya i 
aoe _.. _khiaioheekaya tekhnologiya, 1960, Vol. 3, No. 2, 
PPpe 226-234 


TEXT: The authore studied the hitherto insufficiently investigated 

formation conditions of oxalate complex compounds of sirconium in 

acid mediua. The physicochemical analysis was appt tes for deteraining 

the complex compound formation in the eysten Zrtt — C0 2". the 

optical density of solutions was measured in ultraviolet light. The tv 

anthora found that the following three complex sgoapounde form in the 

above aystem depending on the concentration of the oxalic acid and on 7 

S.___. *he- pH of the solution: zgrcg0g2+, ze(cg04)o» and-Er0Co0q. Their — 
formation was confirmed by the investigation of the direction of notion 

of the ions in eleatrolysis. The authors determined the dissociation 


Card 1/3 
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ante 
Fagen 


Oxalate Complex Compounds of $/153/60/003/02/03/034 
Zirconiua BO11/B003 


constant of the sirconium monoralate complex compound on tho basis of 
the absorption of light in the ultraviolet range. It is 1.619710, 4 
Sinilar value was obtained from the equilibrium of the ferric thiocyanate 
and oxalate complex compound. The dissociation constarts were also 

- Galoulated for the complex compounda of 2r(C204}2 (= 4.6°1078) (Table 3), 


2r(C204)3* (= 1.9-1074}, and for Zr(C204) 44" (@ 5.08-107'), Furthermore, 


the instability constant of the Sirconyl-oxalate couplex compound 
Zr0C20, (© 2.1-10°7) end the second instability constant of x 


Zre(C204)2?~ (= 4.57°10°4) were. caloulated (fable 6). Pinally, the 


authors calculated the nonogream of the equilibria of the oxalate cozplex 
Compounds of sirconium and sirconyl in eolution (Pig. 7). It characterizes 
the relation hetween the equilibrium conditions and the stability of 
complex ions in the systen. The following optical densities are shown in 
tables 1, 4, and 5: those of the iscmoler series of She solutions Zr4* in 
Q.5 and 1.0 M HClO, in Table 1, those of the asysten Feot — scy- — zr4t_. 
HxC204 at verieble concentrations in Table 4, and those of the system 
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Fed* _ scy- H2C204 —~ Zrocl, at variable Concentration of the 
2r0Cls in Table 5. The Light-absorption Curves are given at Various pg 
of the solution in Pige. 1 and 3. The dependence of the formation of the 
complex coapound on time ts illustrate 


d in Fig, 2. The {eouolar-serteg 
of the syaten BrCl, =~ Byt30] {8 ¥arioue 


Concentrations of the C10, K 
are represented in Fig. 4. The de 


Pendence of the absorption of linhkt 
on the concentration of the Oxalic acid ig indicated in 363-5. the 
dependence of the: concentration of free Oxalate ions on the ratio 
(27620,2+) : (2r(020,)5) ie shown in Pig, 6, There are 7 figures, 6 
tables, and 8 references, 4 of which are Soviet, 


ASSOCIAPION: 


Kiyevekiy goaudaretvennyy Universitet ia. T. G. Shevchenko; 
Xafedra analitichesxoy khimii (Kiyev state 


niversit 
imeni 7, ¢ Shevohenku; Chair of Analytical Cheaigstry) 
ae Ge Shevohent 


SUBMITPED; Septenber 4, 1958 
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Equilitriua in solution during the interact 
with doubly charged a<iends. Zhur. neore 


fen of tricharsed cations 
« hin. 6 saree ds "él, 
1. Kiyevscty gosudarstvemyy universitet in, T.3, Seas ! 
Coaplex ions) (Dissociation) ° 
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Gallium oxelates, Ukr, khim. shur. 28 no.61675-681 '62, 
(MIRA 15310) 


(Galliua axalate) 
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BUBOVENKO 


Indiua oxelates, Ukr, khim, shur, 26 no.6:682-687 '62, 
(MIRA 15:10) 


(Indium oxalate) 
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BABXO, A,X. DUBOVENKO, L.I. 


°F RMA STAR TH ee 


Complex formation in the copper (II) ~ luminol 
~ atem. 
Ukr, khim, shur. 29 no.10:1083--1088 63, (MIRA 1722) 


‘1, Institut obshchey 4 neorganicheskoy khimi AN UkrSSRy. 
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TITLE: Determination of the instability Gonstent of oralete coge 
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' :greatly with a large excegs. The equilitrium Coustants for the re «sss 
- faction za, (0 Og)y + Ladtexe5iads0f vere calouleted. The value for 
jthe inste é 

be 1.3 x 1075,” the solubility of lanthanum ofalate in enmontum 

OXalate solutions of different Concentrations (9,1-0.25 K) at pH 444 

‘Was studied. the equilibrium constants fer the reaction Lea (00, £ 

‘S204 === 2La (0,0 )5 Were calculated. The igatabiitty constant of tre 
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calculated by the Leden method (Z. phys, Chem. &, 188, 260 (1942}} 
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Cekhn. MOds ee 


- Collective-farm economic conditions and their significance 
‘2 national econouy) Kolhospna torhiviie i if narodnohowpe- 


lars h. Lit. lit-ry URSR, 1959. 
ayaa snachennia. Kyiv, Dersh.vyd-vo po ‘aga ass 


(Ukraine--Collective faras) 
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woSOVSKIY, I bes TUBOVENKO, Yes; redo; LEYCHUZ, A, tekhn.red. 
{ror 200 poods] fe 200 pudov Kiev, Sos.isd-vo polit 


ary) 
USSE, 1960. 57 Pe 


1, Sekretar' Konetantinovsko 
Urrainy, Stelinakoy oe tecats 


raykous pw acai partii 
Kor Wosovekiy). 
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ene es EST SS ae 


VSR SD EE 


ZaDOR PALAMARCHUE, 

OZHNYY, Vasiliy Kirillovicnh: [Zadoroshoyi, v3 

Nakeim Kertynovichy DUBOVERED, Te. (Dabovenko, m.], xed.; 
LYMEIN, ¥,, tekha.red, 


(achievements in the sconouic developaent of the vwestem 


provinoss-of-the Ukrainian S.5.2,j Uspikhy ekonosichncho 
rosvytku sakhidayth eee gees aero RSR, Kyiv, otal m8) 
- t.litery URaR ‘ pe 

as Pitkeaine, destern--Rocnonis conditions) 
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as 


wov, 1.3.3 
ROVITYANCY, K.¥.; GATOVSKIY, LM. [Hatove'kyi, LM. ); WWS'MINOY, 
35 EIKO, _fe,,,{Dudovenko, 18.), red.; KOBA, M., red.; KOPTFKOV 


“TT Cokhn red. ~ Sch gaia 
i % 
TPolitical economy; textbook] Politychna ekonomiia; picmuchnytk. 
vereiiad 83 Corer: 4 dep. rosiis'koho vyd. 1959 roku. [yiv, 
Dersh.vyi-vo polit.1it-ry URS, 1960. 686 p. = (MIRA 1017) 


i 1, Akademiys nauk US&R, Kiyev. Inetitut ekonomiki. 
| (Reonoaice) 
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The honor of a Soviet worker]Chest' radiana'koho trudi 
pistes materialiv i statei, Kyiv, Dersh. vyd-vo polit. lit- 


° 8 ee... ; (MIRA 16:3) 
Be Vet I apace tate productivity) 
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oom 


oU'SRDY, Lt SUDDEN, Bhs) ONRGHTETR, WaAai PRATBONA, Wake 


i p : iferous 
Study of the composition of essental olla of seme con 
sractas of Siberia by gas-liquid chromatography. Xhin. ay 
goed, 10.6:382-384 9 '65. (MIRA 19s 


1. Novosibirskiy institut organicheskoy khimid Sibirskogo 
otdeleniya AN SSSR, Submitted July 8, 1965. 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410002-8" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410002-8 


DUBOTE A. 


Dissertation deferded for the degree of Candidate of Juridicial Sedences 
at the Institute of Vovernment amd law jg¢7 . 


"Rasponsibilit; for Physical Injuries Under Soviet Criminal raw." 


Yestnik Akad, Nauk, No. 4, 1963, pp 119145 
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DUBOVETS, A, 
i ee 


) to viden the number of activiste, Mest, prom. 1 khud.. 
patented no.8t6=7 Ag '62. (MIRA 15210) 


_____1a Predeedatel!’ oblaatnogo koniteta profecyusa, Minske 
~ (inek—Trade unions) 
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cag "ors, fe 


en a ‘lem, 
pa WE Yericds for ‘checking high-voltage equipment. Aytom., telem. = 
A vias! 2 20.941 8 ‘58. (MIRA isto)" 


1,Starehiy ingh. ladoratorif eignalisateii 1 svyasi Vostochno- 


pe res Cais Ee ee Sivirekoy- dorogis.— eh : Rae ‘ Reet — 


(Railroads—Biectrio equipment--Testing) 
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._DUBOVETS, N,¥e 
Maintenance of a long-distance cable. Avtom., telem. i svias! 
7 n0.5128-31 Ky. "630 (MIRA 16:7) 


_ "1, Starably insh. labordtorif signtlisatel1 4-svyaai <csteohno- 


Sibirwkoy dorogi. 
7 (Electric railroads—Commmication systenc) 
(Electric cables—Maintenance and repair) — . 
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“wpyéctromgnetic Stand 
A. A. Kantimtrov, ¥. Ya. 
Bei, Inst of Blectric Weldir 


g im Ye. 0. Paton 


Avtooat Svarka, No 1, pp 55-62 
Deacribes stands for welding :arge sheet-metal con- 


~——Tweructione=—‘They-pe-ait_velding_on flux pads, 10° 
welding-cperation and ime 


ss greasing ‘productivity of- 
“proving quality. of -welds<- 
duction experience, gives some 
design, fabrication and exploita 


suggestions on 
tion of stands. 


27SERT 


“on-basis of long pros 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410002-8" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410002-8 


list Sevag, PTT: 


trys ine * , aa ae a 14 
‘utenstio Machine for * cent lins ena “el:iling of Hol- 
low Ralls 


“Avtoaaticlestaye evarka, 1959, "rt, pp e790 (ngaR) 


ABSTRACT: Ta TO88, Sve Paton Tnstitute of Plectric Welding con- 
atructed en automatic machine for vesertling and cas- 
electric vellirns of hollow :teel belies. The tells con- 
e{at of ¢ “9 semi-spheres of 79 em in Jis-eter; they 
are stamped of eteel sheets. Such balls -re used tn 

vig qt cantit ies by machine} an? ehiptuilting works. The 

“ald eo: meet ne both seni- spheres stonl? be yery 
epost it: aust stanza pressure of up to £0 atm, 43 
: of semi-spnere foining cos-elect-ic velting 
te rsive atmoapnere OF Carbo 
ride. the. -proceaces of assenbling, welding, 


tne uxiliary operations are nerforned hy the ne 
ehine aitor aticallys the ‘peroneters of eh ve welding 
process are: 1) electrode vire 1 ma in dilate ter: 
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qnv/125~ 507-1 2/15 


Lic-Maohine for Assantlin 1f- ANS pone 2 
nee Ma -35 sed-of “electrode movenent 790 ‘wPhoury 3 
_._._gurrent-< reverse polarity 13¢ anp 
voltage 18-20 yolt: CY speed of ~eldin: 
ae SY. eatton dioxide “‘ecasunpt ton. be Liame ss 
“\-tise of “eléing ©5 seconds. Tere srs 
ii gartiks PE Ae te ws SPI hotogrant. oO cet ies at Pl Nath 022 


ASSCCIATION: Ordena trudoveco krasnoro tnameni inatttut elektro- 
eyarti imeni Yao. Tatone wT Tete rier of the Bed 
Rancer of Tehor Tnstitute of Plectric el* ing, 8 UkrssR , 
iment Yeo, Paton) 

SUBMITTED: April ©, 1979 


Mard 2/2 
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LUsHOR: 
ilTLB: 


.SHIODICAL: 
ABSTRACT: 


"  SOV/125-59-10-10/16 
Dubdovetskiy, V.Ya., and Livinskiy, V.P., Engineers 
Sooreteremmanaat meenvenemanatcenresnntinnnserrontenruameneuaretstre® 


The Semi-Automatic Welding in Carbon Dioxide for /1i- 
peline sutt-Seams Without Backing Rings 


Avtomaticheskaya svarka, 1959, Nr 10, pp 81-84 (USSR) 


The article briefly describes research oarried out in 
recent years by the institut elektrosvarki imeni Ye. 

QO. Patona (Institute of clectric Welding imeni Ye.0. 
Paton) on the possibilities of conducting the welding 
of long-distance pipelines on the construction site 
itself. work on the semi-automatic welding of piping 
on section 1 SU-4 (Kursk rayon) of the Shebelinkc-Bel-~ 
gorod- Bryansk gas supply line carried out in June 195% 


vard 1/3 


the -subjeat-of the test-was-19-G steei Meir ipa ries Ga ne 
Chelyabinskiy trubnyy zavod (Chelyabinsk Tubing Plant), - 
and the equipment and energy used were A~-607 semi-au- 
tomatic welders (Pig 1), Sv-08G@SA welding wire (dia- 
meter 1.2mm), current 135-200 amps, and arc-voltage 

20-25 volts. Fig 1 illustrates the welding machine, 
showing the tubing container (1) the feed meohanism;..-.- 
(2) the coil of eloctrcas wire (3) and the wiring 

scheme is shown in Fig 2; the welding process was con- 
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The Semi-Automatic Welding in Carbon Dioxtde of Pipiline Butt- 
Seams without Becking Kings 


ASSOCIATION: 


gf RAT 2. 


Paton AS VerSsk) | 


_ S80V/125-59-10-10/16 


trolled by means of the voltmeter and ammeter. The 
new, method was tested on 320 revolving butt-ends: the tubes 
were Aligned as shown in sig 3 by means of a surroun- 
ding framework; the first layer of the welding was 
carried out from the top to bottom by 3 welders, and 
the second one was automatically welded (PT-56 a 
ment, current - 400 amps, are-voltage 48 volts). A 

the same time 172 fixed butts without backing rings 
were welded by 2 different nethods:1) the first layer 
was welded by an A-607. semi-automatic welder manvfac- 
tured by the Institute of slegqtrio Welding iment Le. 
0.Paton, the second by AS-59 automatic welders fron 

the VNIIST; 2) both layers were welded by semi-auto- 
matic welders. The automatic welding was carried out 
in ¥VNIIST and KRMZ. There are 3 photographs and 1 dia- 
gran. 

Ordena trudovogo krasnogo znameri institut elektros- 
varki imeni 1e.0.Patona AN USSR (Order of the Red Ban- 
ner of Labor Institute of clectric welding imeni 1e.0. 
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eo ee a i ee Soe oe 59-10-10/16 
The ‘Semi-Automatic welding 1 in ‘Carbon Dioxide of Pipeline Butt- 
seams Without Backing Rings 


SUBMITTED: August 3, 1959. 
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oe ede MGUMED, BORNE, tee 


feuent for miktag unier flux longitutinel weld jointe ‘for sine 
soporte Av Scme evar. ied senile 8 '60. * bey mH0) 


Ye 0. Patonsa Al us 
; ; rt ake welding--Rquipuent and eupplice) 


| 
Prine nr 
a ‘ 
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erAtal.2/Bx { 
rin) fEPaiw)- tabe3 4, 
JD da SRM at: 


\PsG07391 


6 we . 
Ve LAE PPG” 


warding eof aiualium atuds with 
rare a 
saraennoyve orolavacetes, 


acc welding, AUR, auein 


criaa f 


vat! 


ly aj 


*G90}34/G693$ 


um aiiloy atud, 


‘ 
rtag product “tecnatque, . 
EES ae TY See Oe Se : & 


Ltastituta of fowder Ha vaiia 


~ences SSSR, ba: developad re rai 


“1 weiding of sieeras< @Ad @ieminus 


ve ter, The rin Bs are compact@as ii 3 
ssatng SO—4857% {tre cray, im i.si a. 

---+ ~-S-, dclead, and abnterad fer 3d hr at. 
» she Welding inatiture (pp ito cnewe, 
wechanteal strength and chentrta, are 
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eT eS MINI Ve Pe 


PISHKIS, H.M.; PATON, Y.Ye,: Bo 
Automatic welding under_flux with use of magnetically moving == iti 
equipmant for the construction of presses, Avtom, svar, 10 no,5t 
106-112 8-0 957 | (MIRA l0r12) 


1, Moskovekiy avtowodil'nyy savod im, Likhacheva (for Piehkis), 


2. Ordena Trudovogo Kraanogo Enameni Inetitut elektrosvarki 1 W.0 
Patona AN USSR (for Paton, Dubovetsekiy), rs : 


(Power presses—Welding) (Keguetic inetrunents) 
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= : eee aes SITET OPH Bienes 2 = Be eS rage : saa 


 DUBOVICH, M.b, 
i SERENE, NPL CR LIT 


pbetiee sae acta Training. highly qualified workers, tekst. prow. 4 -80,6252-Je-*6,— 
- (HLRA-727} — 
__. ds Seveduyuskehiy wche bao~prolsvedetreanoy ch Sob s oo 
hast! ; 
pri Klinteovekoy sukonnoy fateike in, re eee 
(Textile schools) 
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Dyu@evicn VP ote gh, Meets ala 
Wires ae _-- PHASE I BOOK EXPLOITATION ‘gov /5486 


; VYsesoyuznoye soveshchaniye po wnedreniyu radioaktivnykh izotopov 4 yadernykh 
pac earany ear eae =-{glucheni y-v-aarodnoye: khozsyaystvo SSSR, ~ Riga r’ 1960.--- oat a ee oe a 


_ Radioaktivnyye izotopy 1 yadernyye islucheniye v narodnom khozysystve SSSR; 
trudy soveshchaniya v 4 tomakh. t. 1: Obshchiye voprosy primeneniya 
izotopoy, pribory s istochnikami radioaktivnykh izluchenty, radiatsionnays 
khiniya, khimicheskaya 1 neftepererabatyvayushchaya promyshlennost' (Radlo- 

active Isotopes and Nuclear Radiations in the National Economy of the USSR; 

ot Transactions of the Symposium in 4 Volumes. v. 1: General Problems in the 

: Utilisation of Isotopes; Instruments With Sources of Radicactive Radiation; 
- Radiation Chemistry; the Chemical and Petroleun-ftefining Industry) Moscow 

Gostoptekhizdat, 1961. 340 p. 4,140 copies printed. 


------ Sponsoring Agency: Gosudarstvennyy nauchno-tekhnicheskiy komitet Soveta Ministroy. - 
SSSR, and Gosudarstvennyy komitet Soveta Ministrov SSSR po ispol' sovaniyn 
atomnoy energil. . 


i Ea, (Title page): M.A. Petrov, L.I. Petrenko and PS, Savitskiy; Eds. of this Yol.s 
L.I. Petrenko, ?.5. Savitekly, V.I. Sinitsin, Ya. M. Kolotyrkin, N.P. Syrkus # 
and R.F. Rom; Executive Eds.: Ye. S. Levina and B. F. Titskaya; Tech, Ed,: 


E.A, Mukhina. 


c 
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Radioactive Isotopes (Cont.) 80V /5486 


PURPOSE: The took is intended for technical personnel concerned with problens 
of application of radioactive isotopes and miclear radiation in all branches 
of the Soviet economy, 


COVERAGE: An All-Union Conference on Prodlems in the introduction of radioactive ae 
isotopes and nuclear radiation into the national economy cf the Soviet Union. _ 

_.. took place in Riga.on 12-16 April 1960, The Conferencs was sponsored by: 
the Gogudarstvennyy neuchno-tekhnicheskiy komitet Soveis Ministrov SSSR (Btate 


published in four volumes, Volume I contains articles on the following subdjects: 
the general problems of the Conference topics; the state and prospects of 
Gevelopment of radiation chemistry; and results and Prospects of applying radio- 
active isotopes and muciear radiation in the petroleum refining and chemtcal 
industries, Problems of designing and mamufacturing instruments vhich contain 
sources of radioactive radiation and are used for checking and sutomation of 
technological procesees are examined, along with problems of accident prevention --[ 
in, ir use, Ko personalities are mentioned, References accompany some of the §f 


se: b 
Card ~ 
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Radioactive Teotopes (Cont.) : ey ‘a0 johed: ea 
| GENERAL PROBLEMS OF THE USE OF IscTOPES 


Savitekiy, P.8, (Present) State 
° and Prospects of the U 
RadLoective Isotopes and Baclear Radiation in the Mathcad penal 7 


Gayle, G.I,, and V.P. Dubovich. Experience Obtained in Introducing 


Isotopes and Ruclear Radiatio: 
National Economy of the Labeda ester Prises of the Counoil of the 
15 


Mikheyey, G.F, Economic E 
active Isotopes and Tucleer Redietion” the Industrial Use of Radio- 


Sokolov, V.8. Prospects of Using Instrumente and Apparatus vit 
ae Tuments and A 
ened Radiation Sources for the Automation of Pictasties 
Processes in the Individual Branches of Industry 
35 


Cart-3/ 12 
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DUROVIX, A.A, | 


PRR 


Mlenente of the theory of airror Scanning. Shur.nauch 
fot.i kin. 2 20.42 293~303 Jl-dg 957. (Mas 50:7), 


lL. Tastitut khimicheskoy fisiki Akadeaif nauk SSSE, 
(Photography) (Optics, Geonetrical) 
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DOBOVIE, A.t. 
ea Iuprovesent of electrocoaglation 1 * es 
Moskva 14 no.1:66 Jan-Feb 52, See a rama ea) 


1. Of the Clinic for Diseases of the Ear Throat 
IM. Krukover), Tekutek Medical Institute. oat, and Nose (Head—Prof, 
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ee eee i nie Loo SE ee ar a oe ae es ee ee a 
~ DUBOVIK, A.J... desfatent. =~ —C—OS Pee et ay ES te ee NS es eS 
“coer RRA, : 


Instrusert for the meacurement of nandibuler logtia © 

20.8856 "59. pL a movements, oe aeee act) 

1, Is kiiniki Dolegney ukha, gorla {4 noca (savedurughch | 

1K, Erukover)-Irint ¥ aditetakoge taste 

( sie pce  eerparahs Vaasa wediteinskogo inst ituta ; 
(Jews) (Dental instruments and apperatue) 


age 
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DOBOVIK, A 7 a 


-Veat,-otorinoler, 5 Kookva a : 


ae ae ese = = _- Clamp used fa. surgery. of the nasal : sep SUM. 
_ 15'n0.2883-84 Meripe 1953.00 (OLML 24:3) 
1. Of the Clinic for Diseases of the Ear, Throat ar Head -~ 
Prof, I, M, Krukover), Irkutek Medical Institute. eee 
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norm, ates onnone, ake, professor, saveduyushchiy. 


Foreign body in the larynx retained during 10 - Vest. . 
a7 Wyle *5). a ng days ‘est ve ae 18) 


1, Flinika poneeney. ised Orta: i nosa a Irkutakogo medits inskogo inetitute. 
Lee ae ee See ee ee ene : > (larynx--Foreign- bodies). See 
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_DUROYIK, Ask, | 
BWhinogenous meningitis and thrombosis of the cavernous einus; cure, 
Vest. otorinolar., Moekva 15 no,3:89 May-June 195), (Clad. 2521) 


1, Of the Clinic for Riseases of the Bar, Throat, and Mose (Head ~~ Prof, 
¥. M, Krukover), Irimtek Medical Institute. 
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TTT 


DUBOVIK, 4.1. 


Point for electrocoagulation in the larynx. Vest.oto-rin 1? 


003871 My—Je '55, eae sdanes -(MLBA8:9) 


1. Is kliniki bolesney ukha, gorla 1 nosa (dir.-prof. I.M. 
Krukover) Irkutekogo mediteinskoge tastitute, 
(LARYEK, surgery. 
electrocoagulation, tube point) 


. 
electrocoagulation of larynx, tube point) 
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Drobanya) Minskogo meditsthskogs “nstituta. 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410002-8" 


pean ere 


Melee ie PY og as hs 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410002-8 


"RROLOPTSEV, V.P.j DOBROVOLISEIY, I.P.) NEYUDAK, V.Ye., DUBOVIK, AL. = 
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Improved methods for the production of electrode coke. Koka i 
khim, no.7:29-32 Jl ‘él. (MIRA 14:9) 


1. Chelyabinskiy metallurgicheskiy savod (for Kholoptsev, 
Dobrovol'skiy). 2. Koksokhimstantsiya (for Heyzhmak, Dubovik). 


(Coke industry) 
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Prininali chastiye KOSTENKO, A.Rey VAKRTOHDV, ‘S.P os 
a SEER BePe 


Ways of reducing the porosity of pitch coke. Koks i khin, 
2062 22 5~29 '€2, (MIRA 5: 3) 


1. Chelyabinskiy metallurgicheskiy zavod (for Skemeryankin, 
Debrovel ‘akiy, Kostyunin, Kopeliovich, Kostenko, Vakhtomov, 
Chervov)e Ze Koksokhimstantaiya (for’ Dubovik), 
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DUBOYIK, A, S., KEVLISHVILI, P, V. and SHNIRMAN, T. L. 
“x Inst. Chen, “Phys. AS ‘USER, ‘Ho. Moacowv. ~ ae Se spas 2 cet ee ee ee 


““Meoretiical Questions of Reflection Rvabation(spiegelausvertung)* sithout if 
oo-uuthors. : 
"Beitrage zur Spiegelkanera." (A Slow Motion Camera for 33 million Fresea per & 
with a Multiple Reflection Evaluation) 
paper presented at Sth Intl. Congress on High Speed Photography, Cologne, @ 
22-27 Sep 58. graphy, ene, 
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AUTHORS: 


TITLE: 


PERIODICAL: 


SOV/77-4-1-2/22 
Dubovik, A.S., Kevlishvili. P.V., and Shnirman, 
Co 9 nneeneeminiiae 


A Time Magnifier With Multiple meflection (Lupa 
vreneni s mnogokratnym otrazheniyem) 


Zhurnal nauchnoy i prikladnoy fotografii i kine- 
matografii, 1959, Vol 4, Nr 1, pp 12-19 (USSR) 


ABSTRACTS 


Thea authors have worked out a slow motion camera of 

LV-1 type (Figures 6 and 7) with a tenfold reflec- 

tion from 2 rotating mirrors (Figures 1 and 2), 

permitting the taking of 2 to 33 1/3 million frames 
a second. The optical syatem of the camera was 


“caleulated by Engineer A.B. Granigg. The electrical  —__ 


part was worked with the participation of Engineers 
I.A. Korolev and A.M. Tolmashev. The projection of 
the mechanical part of the LV-1l camere was effected 
by Senior Engineer-Designer V.F. Voronin. This ap- 
paratus, developed in the Institute of Chemical 
Physics of AS USSR, is intended for the study of 
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such phenomena as detonations, spark discharges, 
etc., and was displayed at the Brussels World Fair 
of 1958. The mirror system of the camera is put 
into motion by an electric motor through a step-up 
gear and reaches 60,000 rpm. The camera is control- 
led fully automatically by special electronic devic- 
es (Figure 5) that control the frequency of photo- 
graphing. and shutter operation, emit-a. high-voltage —-..— 
~~ pulse to initiate in-a given moment the phenomenon” ~— >>> 
- to be studied, and atop the photographic operation =~. 
- upon termination... The article describes in detailer i= , 
the design and performance (Table 1) of the camera. 
There are 2 photos, 4 diagrams, 1 block diagram, — 
and 1 table. , 


ASSOCIATION: Institut khimicheskoy fiziki AN SSSR (The Institute an 
~~of Chemical Physics of AS USUR) see 


SUBMITTED: July 26, 1958 
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HOR: ———Dudovile, bafta = 


TITLE: A Mirror Compensator of Film Displacement 


PERIODICAL: Zhurnal nauchnoy i prikladnoy fotografii i kinemate- 
grafii, 1959, Vol 4, Nr 3, pp 226-233 (USSR) 
ABSTRACT: The author develops the theory and computation me- 
thods of a new film displacement mirror compensator 
with intermediate image, intended for motion picture 
cameras with continuously moving films. In this con- me 
- nection cameras of types SKS-1, SKS-2 and ZI-] are 9% 
mentioned. The author also gives general principles 
of mirror compensator analysis and classification. 
The mirror compensator with intermediate image be- 
longs to an IKhF camera built in 1952 by the Insti- 
tute of Chemical Physics of the AS USSR. The opti- 
cal system was designed by the Doctor of Technical 
_ Sciences, G.L. Shnirman, The theory and computation 
Card 1/3 method of the compensator were developed by the author. 
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A Mirror Compensator of Pilm Displacement 


Card 2/3 


“gon on the quality of the image. Section 3 of the 


SOV/77-4-3-11/16 | 


The optical system (diagram 1) was to secure a high 
time interval coefficient ("skvazhnost’"), to satis- 
fy the requirements for the revord of swiftly passing 
phenomena such as explosions, spark discharges, etc. 
at comparatively low frequencies. Concerning the 
mirror compensator, the author first develops its 
working principle ldatagran 2). Then he gives a num- 
ber of formulae which can be used for the computa- 
tion of film displacement compensation. The third 
section of the article deals with tke working pre- 
cision cf the compensator (graphs and diagrams 4-8). 
The last section of the article is devoted to an analy- 
sis of the effect of the curvature of Pascal’s lima- 


article (working precision of the compensator) is a 
general anelysis of film displacement compensators. 
The author concludes that it is indispensable: 

1) To find an equation of image movement while the 
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compensator is working. 2) To compare the paths of -— 


~—---<.-5 film and“image-during-exposure ‘and to find the image 


grams, 2 graphs, 1 table and 10 references, 5 of 
which are English, 4 Soviet and 1 French. 


ASSOCIATION: Institut Khimicheskoy fiziki Akademii nauk SSSR 
(Institute of Chemical Physics of the AS USSR) 


SUBMITTED: 19 June, 1958 
Card 3/3 
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Imge Aieplacenent ia high-speed caneras with image 
"cam tatien,". Shur. nach. 1 priki.fot.i kin, 5 no,3i 
209-217 lMywe '60, (MIRA 1337) 


1. Institut khinicheekoy fisiki AN 8asR. 
Motion~picture cameras) 
Photography, High speed) 
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SYBOVIK, Av S: (Institute of Ghenteal Physica, Acadesy of Sctences of USSR) 
a -) A 


CARMOV, V-V. ‘ 
High-Speed Stereoscopic Motion Picture Photography at a Rate of Up to 1,250,900 


Frames Per Second. 


report sutmitted for 1 The Sth International High Speed Photography Congress, 
Washington, D.C. 1622 Oct., 196. 
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Sone Problems of Mirrcr Scanning Theory for Inclined Hirrors and Inclined 
light Beans. 


report sutmittud fors The Sth International High Speed Photography Congress, [ 
Washington, D,. C. 16-22 Oct. 1960. ; 
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figh-Speed Stereoscopic Motion Picture Photography by means of the OP type 
of caners. 


report submitted for: The Sth International High Speed Photogtaphy Congress, 
Washington, D.C. 16-22 Oct. 194, 
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-§/077/60/005/003/U04/009 


£191/E481 
AUTHOR: Dubovik, A.S. 
TITLE: , Isage ShITt Im Slow Motion Devices with Image 


Commutation 


PERIODICAL: Zhurnal nauchnoy i prikladnoy fotografii i 
: re _kinematografii, 1960, Vol.5, No.3; pp. 209-217 | 


TEXT: In mirror type slow motion devices with image commutation 
which are beccming widely used (e.g. M.C.Kurtz, J.Soc.Motion Picture 
and Telev.Eng., 1959, p.16) the analysis and design of the optical 
-eystemyhave not previously been described in literature. Such ~~ 
systems are analysed here in general terms with emphasis on design 
of the optics. The general principle is the creation of an 
intermediate mirror image which remains stationary during the 
exposure of each frame and the commutation of a light beam from 
one lens to the next in an array of small lenses. In a practical 
device, the object produces an image through an objective and a 
collector lens at a rotating mirror which turns the imege around 
so that an array of lenses placed along a circular arc is 
illuminated successively and produces sfruccessive images along a 
film strip ponesnreatc wath the SEray. The transfer of the image 
card ne - ; onde 


a SaeTE eae ae open aS oo Sarat ta Sear TRE) 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410002-8" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410002-8 


8/077/60/005/003/004/009 . 
£191/E481 


Image Shift in Slow Motion Devices with Image Commutation 


from one lens t») another acts as an optical shutter device, 
The rotating misror is in fact usually part of a mirror prism and 
its centre is not in the centre wf the array. The error introduced 
- by. the distance between the mirror axis of rotation and the centre. 

of the array is examined, The effect of the resulting shift 
between the centre of the intermediate iaage and the centre of the 
array on the quality of the image is investigated analytically. 
This effect is substantial and the choice of the above distance is a 
one of the important design parameters of the device. The image 
shift and its effect on the resolving capacity of the optical 
system in the slow motion camera is found to be the larger, the 

case er the aperture ratio of the— ro the di 
of the reflecting surface of the mirror from the axis of rotation 
and the larger the tote] sweep angle of the camera. On the other 
hand, the shift of the image in depth does not affect the quality 
of the photographic image. The image shift during exposure of a 
frame is proportional to the aperture ratio of the camera and in a 
large measure is determined by the distance of the reflecting 
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Image Shift in Slow Motion Devices with Image Commutation 
surface from its axis of rotation. The image shift with a 
constant aperture ratio is proportional to the size of the 


intermediate image (sine of the mirror). There are 9 figures, 
1 table and 7 references: 5 Soviet and 2 English, JS 


ASSOCIATION: Institut khimicheskoy fisiki AN SSSR 
hemical Physica AS USSR 


SUBMITTED: August 1, 1959 


Card 3/3 
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AUTHORS; Shnirman, G.L. and Dubovik, A.S. 
Z a 
LS: Modern: High-speed: Photography (Review) 


PERIODICAL: ‘Pribory i tekhnika eksperimenta, 1960, No. cs 
phe ated aes pp. 3-25 At eee 


____ ExT: acter listing-the- typical-uses- of_high-speed- photos 2 
a srephy:. including some major military applications, the . 
eee e—of—experiance-thr-«3h the medium of —~-——~ 
en ee “international ‘conferences:is mentioned and two- All-Union —— = 
<o. eonferences in 1957. ard: -1960 are referred to. Electronic... = 
‘methods for carrying out auxiliary operations and for the 
instantaneous generation of an intermediate image in the fastest 
photographic devices are characteristic of modern trends, < 
Electronic control ensures the sequence cf operations to an vp 


—accuracy of fractions of a@ microsecond, Electronic optical ———— 
- tramiucers: have opened new ways.of greatly raising. the-speed---. 
of photography just when mechanical means of optical control 
approach the limit of their potentialities, The well-known 
system is explained in prinaiple wherein an image is made to 
move together with a continuously moving film. For example, 
Card 1/14 
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the image can be moved by means of a rotating prism, Although 

not new, the commercial production of this type of apparatus 
suitable for speeds of the order of 10 060 frames/sec is 
increasing. The Russian version of such a camera is designated 
CKC-| (SKS-1).7? American and Swiss makes are mentioned. Speeds \ 
of 10'000 frares/sec in 8 mm film are achieved. Special 
arrangements are mentioned such as simultaneous oscillographic 
recording, attachments for microphotography and special cameras 

to withstand up to 100 g. The limiting speed of a film due to 
centrifugal stresses is 100-120 u/sec. Greater speeds are reached 
by rolling off inside e drum permitting up to 400 m/sec. 

Compared with a total length of film in coiling arrangements 

which reaches up to 300 m, films in or on drums rarely exceed 

1.5 m length, thereby severely limiting the duration of the 
photographed event. Usually, the important part of the event 

can nevertheiess be captured. When the brightness of the photo- 
graphed phenomenon is of the same order as that of cher objects 

in the field of view or else the total duration of the luminous 
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phenomenon exceeds the duration of one turn of the drum, 
high-speed shutters synchronised with the phenomenon are nec- 
essary. The German Fruengel "Strobodrum" uses a powerful 
pulse projector with 16-50 000 discharges per second each of 
G.5§ millisecond duration having a candle power of 


2.5 x 10° and ensuring clear photography on standard 35 mm. 
film moving at 100 m/sec without any devices for reridering 
the image stationary. The shift of the image is lower than 
the resolution of the optical system. Up to 5 OCO frames/sec 
can be taken or, with correspondingly reduced frame height, 
up to 50 000 frames/sec. 

The Cranz-Schardin principle of high-speed photography uses 

a number of parallel focusing systems, each creating an image 
in its own region of tne sensitised material. German apperatus 
of this type has a thyratron controlled spark gap for each 
focusing channel with switching accuracy of 0.1 is. The 
Russian C)t\- 36 (2P-36)“tamera’of thw Gosudarstvennyy 
opticheskiy institut (State Optical Institute) uses parallel 


C890. S718 go ao ee 
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focusing systems for self-illuminating phenomena. A disc-type 
slot shutter controls the sequence of light admission to the. 
separate focusing systems, producing a sequence of images on 

a broad (320 ma) moving film. During exposure of all frames, 
the film moves by one frame height and thus blurring is neg- 
ligible. 25 O00 frames/sec are obtained at a relatively low S 
film winding speed. Up to 9 seconds total exposure time are 
available. The multi-row arrangement of frames accelerates the 
process but is not suitable for objects in close proximity 
because of substantial parallax. This drawback is absent in 
arrangements with optical commutation by a rotating mirror which 
throws the image onto a row of intermediate objective lenses 
arranged alongside stationary sensitised material. To elimi- 
nate the "vignette" effect, a collector lens is so arranged 
between the entry objective lens and the rotating mirror that 
the entry objective lens and the intermediate objective lenses 
are placed at the conjugate focal points of the collector lens. 
This arragement assures true step-by-step commutation. The 


cde (SFR) camera permits 625 O00O frames/soc of 10 x 10 mm and 
Card 4/1 
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2.5 million framesa/sec of 5 x 5 am with totad numbers of 60 
and 240 frames, respectively. A thyratron diacharge device a 
emits a high voltage impulse which triggers the phenomenon to 

be photographed at a certain position of the rotating mirror. 

The flat two-sided mirror rotates at 75 000 rpm, driven by a 
commutator AC motor through a speeding-up gear, Further in- 
creases in speed by lengthening the optical lever are impractical 
without loss of resolution. Increasing the mirror speed is 
adopted by American instruments with the help of air, or even 
helium, turbines. In a recent Brixner camera the helium turbine 
rotates a mirror in vacuo at 1.26 million rpm and achieves 

15 million frames/sec. Among instruments of this kind without \ 
exact synchronisation between the beginning of the photographed. 
phenomenon and e angular position of the rotating mirror, the 
QN-27, (FE-28) Teamera of the State Optical Institute has a 

maximum rate of 100 000 frames/sec and a ‘otal duration of 

0.08 sec, The mirror set at 45° to the optical axis and the 

entry objective lens perform axial motion, apart from rotation 
about the optical axis and thereby cover with 3.6 x 4.8 mm frames 
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APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410002-8" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410002-8 


.. 85333 


____ §/120/60/000/005/001/05t — 
PARE ESS 37 Sg SVE ri Ds reer St BE GLI ESOL. ve: =°3 ; oe GERRI nas sie aa 
Modern High-speed Photography (Review) 

a 16 mm film disposed around the optical axis in a large 
diameter spiral. A dove prism ahead of the entry objective 
lens rotates at half the mirror speed against the direction 


“of rotation of the mirror and so compensates the turning of ~~ UN 
the images about the centres of the frames. The film can be . 
projected_os_a_scresn_reproducing ‘ne pl in slow motion NJ 
at a speed reduced 6 250 times.. The rotating mirror. is set at 
45° to the axis of rotation, The speed of photography is, 

other things being equal, half that of instruments in which the 

axis of rotation cf the mirror is perpendicular to the optical 

axis. Devices with optical commutation of the "waiting" type 

have a large variety of optical and mechanicol arrangements, 

The common feature is the existence of two, three or four 
simultaneously operating photographic devices with optical 
commutation so laid out that before completion of the photogra- 

phing process in the first channel, photographing begins in the 
second channel. The “dead" angle of the mirrur rotation within 
which, in the given channel, mo images are produced on the 

sensitised material is overkapped by the operation of 
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neighbouring channels. In most cases, to avoid parallax, a 

common entry objective lens is used and the light is divided 

by semitransparent mirrors and directed into each channel. 

The light intensity is thereby reduced. The Beckman and 

Wheatley camera is mentioned, yielding 1.4 million frames/sec 

of 17 x 25 mam and a total number of 80 frames. Combination 
of-optical-—comautation-with-the-Kerr shutter ensures an-~~----~-- ¢[--- 
exposure time of 50 mys to avoid blurring of fast moving 
phenomena. In a Russian instrument devissd at the Physical 
Chemistry Institute of the AS USSR the reduction in the 
exposure time is achieved by increasing the effective aperture 
of the recording system, The objective lens produces an image 
of the object near a four-sided prism, Simultaneously the 

same objective lens produces the image of an aperture diaphragn 
by reflection from the prism along an axis at right-angles to 
the axis of the objective lens. The diaphragm image is placed 
in front of a reversing system of lenses which transfers the 
image of the object to a film placed on a rotating drum. The 


drum and the four-sided mirror prism are kinematically so 
Card 7/14 
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inter-connected that when the sides of the prism change over, 
the film displaces by one frame width. Insofar as the inter- 
--mediate-range- ddes-not- coincide with -the- point. of reflection ——--.\—- 
“In the airror, the image is displaced by a certain amount CS 

corresponding to the displacement of the film during the same ~~ 

time interval, The recording frequency of the camera is 

2 500 frames/sec with a 20 am frame. The effective aperture -—= 

equals 40 so that the exposure time is reduced to 10 millionths 

of a second and corresponds to a recording frequency of 

100 000 frames/sec. The "Dynafax" camera of Beckman and Wheatley 

can record up to 25 000 frames/sec with exposures up to 

l-sillionth second_and has. a_frame. size of 7.5x10 mm. The film = __ 

is on the inside of the rotating drum, Slow-motion devices 

with commutation of the image built on classical principles but 

having some improvements in design were shown at the Fourth 

International Congress by A. Skinner and T. Rankvist of Sweden. 

The present authors, together with Kevlishvili, have developed 

a method of increasing the recording frequency up to 

30 million frames/sec. Multiple mirror reflection in a system 
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with image commutation is used in the UT@-l (LV-1) camera 
constructed at the Physical Chemistry Institute of the AS USSR. 
After taversing the objective lena and a collector lens, the 
light from the photographed object is reflected through two 
mirrors reversing its divecstion and enters a reversing system of 
lenses. The light which emerges from the system is once again 
reflected by a mirror at right-angles and, after a collector ‘ 
lens, an intermediate image of the object is produced in the 
region of two rotating mirrors, The mirrors rotate in opposite i 
directions which causes the pencil of light to be reflected 
ten times, The speed of rotation of the pencil is twice the 
product of the number of reflections and the speed of rutation 
_-.-- ---of--the-mirror,—The-finally reflected pencil is transmitted by. 
=e rew lof Lenses to— the file-eurface on the-inside—of—a-cylindrical-—--— 
guide surface. The same collector lens produces the image of. an .. 
aperture diaphragm placed between the two lenses of the reversing 
system in the region ef the final row of lenses, This image, 
in the course of its motion, performs the function of commutation. 
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An automatic electronic device emits tho starting impulse for 
the phenomenon to be photographed when the required speed of 

the camera is achieved. An explosive type shutter shuts off : 
the light. The frequuncy range extends from 2 hillion to 

33 million frames/sec, Sither 30 or 150 frame cameras of 12 or 
5 mm are available. Reducing the frame width in the direction 
of unrolling to a small size Leads to slot recording of fast 
processes, Such photo-recorders ensure a high mesolution in 
time, Sometimes, the recerding method serves to measure the 
speed of the process. The SFR instrument permits, apart from 
frame-by-frame recording, also continuous recording with slot af 
unrolling with a time resolution down to 0.02 ps (unrolling 
speed of 5,4 km/sec. A more recent variant, #¢6P.\ (ZhFR-1), 
has been developed at the Physical Chemistry Institute. A twin 
objective lens system has an intermediate slot. The image 

is unrolled along the film by means of a multi-sided mirror 
prism. The device has an electromagnetic shutter and a high- 
speed explosive shutter. <A dwell type photo-recorder for 

medium speeds of unrolling, designated M(QP-2, (ZhFR-2), was 
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also built at the institute for the study of gas-mixture 
_detonations, With unrolling speeds of 50-4000 m/sec it has 
“a synchronous motor drive. The principle of the grating type =~ 
cameras is discussed, leading to the decisive improvement by 
I,S. Courtney-Pratt who used a crossed grating with cylindrical 
lenses. The most advanced grating cameras are those having a 
fine structure grating with spherical lenses. Such gratings 
have been developed by the NIKFI. These were used for a high- 
speed greting camera PKC-1 (RKS-1) gee ensures a frequency 
of up to 100 million frames/sec. objective lens produces 
an image of the photographed object in the plane of a mating 7 


with spherical lenses which produces in a plane at a small 
distance behind it a grating image of the object. An inter- 
mediate objective produces an image of this plane on the 
photographic plate. The grating image is displaced by two 
mirrors rotating in opposite direction at 10 000 rpa. The 
photographic plate, after development, is re-positioned in the 
apparatus for decoding by means of an illuminator hehind a 


ci aphrs m itself behind a frosted glass. A hinged mirror 
Car is ié i 
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directs the light from the diaphragm into the optical system of 
the camera, The diaphragm exactiy replaces the objective pupil. 
The rotating mirrors are stopped and displacement of the image 
is performed instead by moving the photographic plate frame. 
A synchronising device for the position of the image and the 
initial instant of the photographed phenomenon is provided. The 
fine structure grating of spherical lenses was greatly aduwired 
at the Fourth International Congress. Among the earliest 
electrical methods of high-speed photography is the use of a set 
of cameras ty means of high-speed Kerr shutters working in 
sequence. Several frames with an interval of 1-2 ps each can be 
obtainea. Pulse photography in the USSR posseszes lamps with 
energies between 0.2 and i5 000 Joules. In Western Germany, as 
mentioned earlier, pulse-discharge lamps are sold together with 
the photographic equipment These are capable of high pulse 
_ frequencies up to 140 o00/88fond. Pulse lengths down to a 
0.01 ps have been obtained by HVE. Edgerton. X-ray high-speed—————— 
photography, first introduced by Kingdom and Tenis was applied 
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——woet recent work inc des—the- development —of-X-ray_pulse- tubes 
Sof up to-1-2 MV." X-ray discharges of O.2 ms have been obtained in 
an installation permitting eight frames. In Germany, soft X-ray 
radiation (up to 50 kV) high-speed devices have been developed. 

G. Thomer and A. Stenzel hava described an installation for up 
to 60 frames with pulse times under 0,1 ms at frequencies up to 
5000 frames/sec. The main contribution of electronics is the 
deslopment of electron-optical trangducers. In the USSR the 
photography of elementary particled’was the first use of electron- 
optical transducers, Theoretjgal work has shown the possibility 
of time resiution down to 10 sec. The latest work concerns 
the development of non-cascade transducers, [|AM-35 (PIM-3) and 
NAM-l. (PIM-4), and also multi-cascade devices permitting 
fication of brightness by several orders. An elactron- 
optical slow motion device has been jasecetued ales Rugetan authors 
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Electron-optical transducers can also be used as high-speed light 
shutters in conjunction with optical-mechanical devices. 
--Blectron-optical-trancducers-do-not-yet ensure a sufficiently VIN. i 
____._high optical resolution, particularly in wystems with image #§ VY. Hm 
intensification. There are 15 figures and 37 references: 
21 Soviet, 13 Baglish and 3 German. 
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